Postmature infants. Gestational age of more than 42 completed weeks and appropriate external signs. The latter were graded according to Clifford (1954) .
Infants with conditions predisposing to sepsis and with clinical evidence of infection were excluded. In addition, blood cultures taken at the time of blood sampling were negative in all infants. No selection was applied in relation to complications of pregnancy and parturition in the two study groups.
The cord was usually clamped 30-60 seconds after birth. The placenta was inspected macroscopically for gross pathology. Routine care included injection of 0 5 mg vitamin K within 2 hours of birth, and serial measurement of blood glucose in study group infants. Small-for-dates and postmature infants received a commercial milk preparation and/or breast feeding from the age of 6 hours, while control infants were breast fed from the age of 18-24 hours.
Definitions. Perinatal asphyxia: detection of the presence of fetal bradycardia and/or an Apgar score of less than 6 at one minute and less than 8 at 5 minutes. The placenta was considered abnormal when described in the labour ward record as extensively infarcted. Hypoglycaemia was defined by conventional criteria (Comblath and Schwartz, 1966 Materials and methods Blood samples were taken from the external jugular or femoral vein using a 19-gauge siliconized needle and plastic syringe. The mean age of blood sampling was 26 hours, range 1-72 h. The majority of infants had a single study only. Particular attention was paid to rapid sampling of free-flowing blood in order to avoid contamination by tissue thromboplastin and initiation of clotting in vitro.
The following parameters of blood coagulation were estimated by methods outlined in a previous publication (Dvilansky and Biran, 1973) : PT, TT, PTT, fibrinogen, Factor V, Factor VIII, plasminogen, euglobulin lysis time, FDP, and platelets. Half volumes of blood were used. The microhaematocrit was measured in capillary blood. Tests were performed by the same technician within 0 5 hour of collection of blood in plastic tubes kept in crushed ice. All coagulation determinations were made with a BBL Fibrometer.
Results of blood coagulation studies as well as clinical data were processed and analysed with the aid of a CDC Control Data 6600 computer. Statistical significance was examined by Student's 't' test for small samples (Snedecor and Cochran, 1967) .
Results
Clinical findings (Table I) ( Table I ). The placenta was macroscopically abnormal in 8 instances.
Two infants had gastrointestinal bleeding at the age of 1 and 4 days, respectively; 3 had evidence of subarachnoid haemorrhage. Hypoglycaemia was detected in 2 instances. 13 infants had neurological signs during the first postnatal days; 2 also had a convulsive disorder. Meconium aspiration pneumonitis with bilateral pneumothoraces occurred in one infant.
Blood coagulation data (Tables II and III) . Normal controls. Values for Factors I, V, and VIII are similar to those reported by others (Bleyer, Hakami, and Shepard, 1971 ). PT did not differ from adult values, while PTT was prolonged. The platelet count was lower than that reported in other studies (Sell and Corrigan, 1973) , as is the normal range for platelets in adults in this laboratory (120 000-300 000/mm3). The highest value of FDP in a normal infant was 2 4 ,ug/ml. When postnatal age was related to the laboratory values including FDP, the relation was significant only for fibrinogen, the values of which rose during the first 48 postnatal hours, an observation which has been made by other workers (Ekelund, Hedner, and Nilsson, 1970) .
Small-for-dates infants. Selected results ob- (Clifford, 1954) .
The clinical severity of the postmaturity was reflected in the abnormal laboratory values, particularly platelets, TT, fibrinogen, and FDP (Table II) .
Uncomplicated small-for-dates and postmature infants. A control group of small-for-dates and postmature infants without prenatal or postnatal complications was selected for comparison (Table  III) . When compared with normal controls, uncomplicated small-for-dates and postmatures were associated with a raised haematocrit, diminished platelet count, and prolonged PT, TT, and PTT.
Other clinicopathological associations (Table III) . The effect of a number of perinatal complications upon blood coagulation values was examined. Results for the two study groups were pooled for analysis.
Asphyxia was not associated with significant alterations of laboratory values. Gross placental infarction (13 cases), polycythaemia (8 cases), and hypoglycaemia (4 cases) were each significantly correlated with thrombocytopenia, prolonged TT and PTT, and increased FDP values. 2 infants with spontaneous gastrointestinal bleeding had normal coagulation values. 4 infants with subarachnoid haemorrhage had a mean haematocrit of 70%. In addition, there was thrombocytopenia and increased FDP values but no evidence of bleeding tendency.
Examples are given in the Appendix to illustrate the various coagulation profiles observed in some of the more severely affected infants.
Discussion
Both categories of study group infants have been described as 'dysmature'. Small-for-dates and postmature infants have in common a high incidence of fetal hypoxia, malnutrition, polycythaemia (Humbert et al., 1969; McKay, 1957) , perinatal asphyxia, hypoglycaemia, and possibly of placental 'ageing' (Scott and Jordan, 1972) . The clinical data in Table I highlight the increased immediate morbidity rate of both small-for-dates and premature infants and show the similarities between them. Of interest is the preponderance of males in both study groups and the greater tendency to low birthweight for gestional age in the postmature group.
The study provides evidence that intravascular coagulation frequently occurs in small-for-dates and premature infants. The significantly altered laboratory values were increased TT and PTT, decreased platelets, and increased FDP. (Cooper et al., 1971) . Infants of mothers with uncomplicated pregnancies and labours and in whom no abnormality other than being small-for-dates or postmature was detected had lesser deviations from normal laboratory values than those with additional obstetric complications (Table III) . Of major importance were the findings of gross placental pathology and of polycythaemia; aspyhxia appeared to play no role in the observed changes (Table III) . Infants with tissue bleeding had a low haematocrit and increased values of FDP. Neonatal hypoglycaemia was associated with particularly marked changes in the values of the haematocrit, platelet count, and FDP, and presumably represents the severity of the predisposing perinatal disturbances.
Owing to the presence of multiple pathogenetic factors in the majority of infants and the relatively small numbers studied it was not possible to evaluate the precise role of each factor in the production of the observed coagulation changes. However, three factors likely to be important are placental infarction, polycythaemia, and asphyxia.
The pivotal role of the placenta in blood coagulation is indicated from several lines of evidence. (1) Disseminated intravascular coagulation and consumption coagulopathy may occur as a result of placental abruption, in the neonate as well as in the mother (Nielsen, 1970; Leissring and Vorlicky, 1968 (deSa, 1973) . The high concentration of thromboplastin in the placenta (Schneider, 1947) is probably of central importance in the mechanism of the above phenomena. Though there appears to be no specific placental lesion(s) in the small-fordates and postmature fetuses, there is probably an increased number of vascular lesions, ischaemic necrosis of villi, infarcts, and retroplacental haemorrhages (Scott and Jordan, 1972) in some instances. In the present study the correlation between placental infarction and blood coagulation changes consistent with intravascular coagulation suggests that the entry of placental thromboplastin into the fetal circulation is facilitated in a proportion of small-for-dates and postmature infants.
Polycythaemia is associated with laboratory changes compatible with mild intravascular coagulation in cyanotic congenital heart disease, presumably mediated through hyperviscosity of the blood (Komp and Sparrow, 1970) . In addition, polycythaemia is not infrequently associated with neurological symptoms in the neonate (Kontras, 1972) , and has been invoked as a cause of irreversible brain damage (Baum, 1967) . Polycythaemia was clearly associated both with neurological symptoms and with coagulation changes in the present series.
Asphyxia was not a predisposing cause of coagulopathies in our cases contrary to the findings of some investigators (Chadd et al., 1971) , but in agreement with others (Ekelund and Finnstrom, 1972 This may have more sinister implications than the observed pulmonary effects of fibrin embolization from the maternal side of the placenta in preeclamptic and eclamptic mothers (Birmingham Eclampsia Study Group, 1971) . No evidence of necrotic pathological lesions was detected in the perinatal period in the infants studied; there was, however, a high incidence of neurological symptoms.
Although infants with subarachnoid haemorrhage had altered coagulation tests, the bleeding could not be attributed to a consumption coagulopathy.
Necrotic pathological lesions due to intravascular coagulation, or, increased venous pressure due to polycythaemia, are possible alternative mechanisms.
The prevention of postnatal polycythaemia may be justified in infants at risk, by preventing the placental transfusion, or by phlebotomy or partial exchange transfusion with plasma. Ultimately, the early recognition of fetal distress and the establishment of criteria for obstetric intervention are probably more important approaches to the coagulation disorders of small-for-dates and postmature infants.
This work was made possible by a grant from the University of the Negev, Beersheba, Israel. Case 1. A 23-year-old para-2 gravida-2 mother delivered a female infant spontaneously by breech presentation, after 296 postmenstrual days. Apart from meconium-stained liquor, the pregnancy and parturition were normal. Apgar score was 9 at one minute. The placenta was infarcted, calcified, and deeply meconium stained. Physical examination revealed signs of stage II postmaturity. Birthwetight was 3150 g and head circumference 35 cm. Apart from asymmetry of the Moro reflex there were no abnormal physical findings. At 28 hours the following abnormal tests of coagulation were documented: TT 15-7 s, FDP 14 4/pg/ml, and platelets 96 000/mm3. Other tests were normal. On the fourth day a haematemasis occurred. At this time the only abnormalities in the coagulation profile were a platelet count of 86 OOO/mM3 with the FDP value still 14-4 jig/ml. Hb fell from 21-8 g/dl on the second day to 17 * 8 g on the fourth day. The initial tests could be attributed to mild intravascular coagulation. The gastrointestinal bleeding on the fourth day could not, however, be attributed to a consumption coagulopathy. The sustained high value of the FDP is unexplained.
Case 2. This infant was the product of an uncomplicated second pregnancy. During ctelivery, viscid meconium-stained liquor and fetal bradycardia were noted. Apgar score was zero at birth, but the infant responded to extemal cardiac massage, artificial ventilation, and alkali administration. Deep meconium staining of skin and cord were seen; birthweight was 3450 g and head circumference 35 cm.
After resuscitation, respiratory distress was noted and chest x-ray showed a picture of aspiration pneumonitis and bilateral small pneumothoraces. At 30 min blood sugar was 4 mg/dl, this was corrected by infusion of 15% glucose. Subsequently convulsions occurred and the anterior fontanelle was noted to be tense. Lumbar puncture revealed evidence of a subarachnoid haemorrhage. There were residual neurological signs at the time of discharge at the age of 14 days.
Coagulation values on the fourth day were as follows: capillary haematocrit 80%, platelet count 12 000/mm3, and FDP 2&8 , ug/ml This hypoglycaemic postmature infant had some of the criteria required for the diagnosis of disseminated intravascular coagulation, with hypercoagulability rather than a bleeding tendency. The normal FDP value may have been due to rapid clearance of these products.
Case 5. This female infant was the product of a 37-year-old mother, para-3, gravida-3. The birthweights of the 2 previous children were 3200 and 3400 g. Gestation was 40 weeks, pregnancy and parturition were normal except for meconium staining of the liquor. Apgar score was 9 at one minute, birthweight 2600 g, and head circumference 33 5 cm. Apart from signs of malnutrition and gross meconium staining the infant appeared normal and the neonatal course was uncomplicated.
At 7 hours the capillary blood haematocrit was 80%; platelet count 122 000/mm3, TT 16 9s, PTT 68-2 s, euglobulin lysis time 40 min, and FDP 14-4 ,ug/ml. Other coagulation parameters were normal.
This small-for-dates infant had laboratory findings partially consistent with the diagnosis of intravascular coagulation. Polycythaemia appeared to be a likely pathogenetic factor here. 
